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ABSTRACT 

The influence of students' behavioral definitions on 
subsequent teacher behaviors was investigated with a simulation which 
allowed teachers using a microcomputer and video display terminal to 
verbally interact with fout simulated students programmed to vary on 
knowledge ^nd initiative. These "students," in turn, responded to 
teacher questions and asked questions on their own. The stability of 
teacher behavior within a simulation, differences among teachers* in 
their use of positive affect as a consequence, and global changes in 
teacher patterns within the simulation were specifically addressed. 
Subjects were 40 teachers enrolled in the University of Virginia 
School of Education, who were divided into four subgroups 
representing factorial combinations of training area and experience. 
During two 20-minute sessions, teachers individually conducted a 
spelling lesson by instructing, questioning, calling on students/ or 
using other appropriate behavior. Results indicated individual 
teacher patterns were quite consistent. High-knowledge students 
received more positive affect, overall, as a consequence than their 
low-knowledge classmates, with the quiet high-knowledge students 
rewarded relatively most often. As a group, teachers demonstrated 
changes in behavior over time, indicating a move toward* relatively 
greater emphasis upon instruction and teacher-determination of 
targeted students. Results of the study indicate that the simulation 
influenced teacher behavior in a logical and predictable manner. Five 
references and two tables are included. (LMM) 
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Computers as Laboratory Apparatus to Examine 
Teacher-Student Interactional Behavior 

by 

Ann Booker Loper 
Harold Strang 
University of Virginia" 

Any affective teaching model, is f undainentaiiy concerned -.vith 
reciprccal student-teacher interactions. A cyclical view of such 
interactions suggests thaz student and teacher behaviors concurrently 
ir.?act on each o-her. Unfortunately, current conventional ne-hodo- 
logies have rxOt allowed researchers to assess adequately the ccntinuin 
i.-npact of students' behaviors upon subsequent teacher behavior. 
Recent advances in niicroccmpucer technology, however, now afford 
x:he opportunity for (1) simulating realistic "student" participants 
whose behaviors are researcher defined and (.2) recording and 
cabulating the ongoing student-directed behavior of the teachers 
who instruct such "simulated" students. 

A basic concern in initially pu'irsuing such research is to 
determine whether "simulated" students constructed to possess 
constrasting behavioral repertoires can evoke different response 
patterns in cheir teachers. This question was the theme of an 
investigation recently conducted bv; the present authors. This 
.paper presents selected evidence from this investigation. 
Specifically this paper describes the overall investigation, and 

"Presented at the 90th Annual Convention of .American Psychological 
Association, Washington, 3.C., August 1$52. 
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cresents results conce2n^.ing the stability of teacher behavior 
within Che simulation, differences airong teachers in terius of 
their use of positive affect as a consequence, and global changes 
in teacher patterns within the singulation. / 

METHOD 

Subje<:ts / . 

Sub-'ects included 40 student teachers 'enrolled in the School 

/ 

cf Sducaricn at the University of Virginia. These "t/sachers" 

/ 

we-= divided into four subgrouos (M=10 each) representing factorial 
coinbinations of training area {Special Zducation^vs . General 
Education) and experience (0 years teaching vs ^^5 or more years 

teaching) . ' / 

" A ' / ' 

Procecure / 

The simulation was a-chieved through t^^e use of an Ohio 

Scientific Institute Chaljlanger II ir.icrc/computer ; the orograrr was 



written in HASIC (Strang, 



1982) . The /Simulation was designed 
to allow teachers to verxially interact with four simulated 
students, who in turn responded to/teacher questions, and asked 
questions on their own. The simiiQated- students were programmed to 
vary on two factors: knowledcf/, operationally defined as the 
probability that a student /ould respond with a correct answer 
to a teacher question,^ and /nitiative, operationally defined as 
the- orobability that a student would raise his hand in anticipa- 
tion of answering or que/ticning the teacher. The probability 
levels, were set to either .90 (high) or .10 (low). A four 
studen.t class was con/4ructed to represent the four factorial 
corsbinaticns of initiative and knowledge. 
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The simulation exercise consisted of having a teacher sit 
in front of a 13-inch video display in a sound proof booth. The 
teacher was told, via an intercom, to look at the screen, at which 
time four student naiies appeared. These names represented four 
male students. The teacher was instructed concerning the meaning 
of the simulation symbols (e.g. , a flashing asterisk next to a 
child name indicated zhat zhe child was raising his handl . The 



provided (a spelling lisz that was assigned to the^ children for 



lasted 45 m,inutes, with two 20-minute sessions separated by a 

five minute break. This design resulted in three levels of within- 



second 20 minutes) , Knowledge (behavior towards high knoj-vledge 
children vs. low knowledge children), and Initiative (behavior - 
to high initiative children vs. behavior toward low initiative 
children) , \ 
As the teacher conducted the class, an operator coded the 
teacher trainee behavior according to predetermined code; a value 
was keyed into the microcomputer video- terminal as soon as the 
vjehavior occurred, A second operator verbally relayed t:he?w. student 
response to the teacher via an intercom. The content of these 
responses was determined by the computer and then displayed oh 
■rhe operator's video-mohitor . 



:;eacher v/as then told to conduct a class. 




homework}- Teachers were encouraged to instruct, question, call on 
students, or do whatever they felt was appropriate. Class sessions 



subjects variables . 



These were: Phase . (firsts 20 minutes vs.' 
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Description of the Behavioral Cycles 
Behaviors were coded as cycles representing a sequence of: 
Stage 1, an antecedent teacher behavior; Stage 2, a computer 
determined student response; Stage 3, a consequating teacher 
behavior. 

Stage 1; Antecedent Teacher Behavior 

Antecedents were divided into three main categories 
depending upon whecher the teachers* behavior was directed at a 
t;eacher-selected child, a vol^onteer who had raised his hand in class, 
or the class in general (no specific child) * 

The teacher-selected child antecedents included: 
^ Teacher Questions Specific Child - Teacher asked a partiq.iilar 
child a question. 

Teacher Repeats - Teacher requested a particular child to 
repeat a particular resonse after the teacner. 

Teacher Gives Obvious Question - Teacher asked a particular 
ch^'^d a verv obvious cuestion (e.c, "Have you every been 'to 4he 

f 

park? ") . . ^ 

The volunteer-ci^scted child antecedents were: 
Teacher Solicits Questions - Teacher asked the class if there 
were any questions, and called upon a child who volunteered a 
question. The probability that a child would volunteer was 
dependent: on the initiation level of the child. 

Teacher Solicits Answers - Teacher asked the class if anyone 
knew zhe answer zo a particular question and called upon a 
child who volunteered an answer. The probability that a child 
would vclxnteer was decerminsd by the iniwi'atlve level of the chi-14. 
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Teacher Calls on Unsolicited Child Question - Teacher 
called on a child, v/ho -.insolicited by the teacher, 
raised his hand to ask a question. The crobabiiity that 
a child would volunteer vas determined by the initiative level of 

zhe child, ' ' 

The class directed antecedent was coded whenever the teacher 
ini-iatad a cycle by delivering instruction or conimenting to the 
class in general. This instruction placed no demand' on any 
particular child in the class, and therefore the cycle could not 
be completed using the consequence cede described below. However, 
zhe behavior was recorded and treated as 'a unique' cycle . 
Stage 2: Computer Determined Student Response ^ 

The content of individual child response was .dictated by the 
simulation itself. The verbal content of the response was relayed 
to the teacher via an intercom by the second operator who served 
as the "voice" of the simulated children. 
Possible child responses included: 

Correct answer - The child correctly responded to a teacher 
auestion. The occurrence of a correct answer was determ.ined by 
the knowledge level of the child. 

Incorrect answer - The child incorrectly responded to a 
teacher question. Incorrect spellings were determined for each 
word in the spelling list. The incorrect spellings represented ^ 
• a^ violation of one of four orthographic rules. The specific 
misspellings were detemi.ned prior zo the simulation; the 
selection of a particular misspelling of a word was random. 




rrect answer was determined by the 
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knowledge level of the child. 
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Obvious answers - If a teacher requested a /Very obvious 
response, the child always responded correctly. 

Repeacs - If a teacher requested a child to repeat a 
response verbatim, the child correctly repeated the response. 

Child questions - When the simularion so required, the child 
would ask a question. The rule for formation of the question 
dicta::ed ::hat the question relate to the most recent spelling word 
mentioned by the teacher. The question was either a) a request for 
a specific spelling, b) a request for the teacher to use the word 
in a sentence, or c) a question concerning the relevant orthographic 
rule . 

On very rare occasions reachers. requested a child behavior not 
covered by any of these ccncingencies te^.g., "Chris, would you put 
your finger on the second word.") In any sUch ca-se, ^nhe child 
would respond in compliance with the teacher request • These 
cycles were noted, but not included in the analysis. 
S tage 3; Consecuacinc Teacher Behavior 

The consequences were determined by coding how the teacher 
consequated the student r'esponses. This input addressed three 
dimensions. The zhree dimensions, combined factorially, resulted in 
12 possible consequence configurations. The dimensions were as 
follows: 

Instruction - Teacher gave student some curricular information 
concerning zhe lesson in question. 

Feedback - Teacher explicitly told the student whether his 
resp'cnse v/as correct or incorrect. 
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Affect - The general affective level accompanying an inter- 
action. Positive affect v/as indicated by a marked elevation in 
affect accompanied by oraise; neutral affect was indicated by a 
normal level of affect; negative affect was indicated by a marked 
elevation in affect accompanied by criticism. 

The three dimensions were combined factoriaily, -'with every 

dimension coded on each cycle. At the completion of each cycle, 

the fxrst operator keved in the presence or absence of instruction, 

the presence or absence of feedback, and the level of affect. 

This resulted in 12 possible consequating conf igurations', -^and'^ ' 

independent scores for each of the three dimensions. ' ^ _ 

♦ 

Dependent: Variable 

Ic should be noced that in several categories of the coding 
scheme, simple frequencies could be expected to be inflated by the 
initiatiive variable. The design of the simulation itself was 
^^^"^ structured such that high initiative children were more likely to 
be involved in s uudent-teacher interaction cycles. For this 
reason, where appropriate, separate analyses of behavioral data 
were conducted, using as dependeht variable both raw frequencies 
of behaviors, and behavioral proportions. In the latter case 
proportions were computed as follows: the n^amber of times a teacher 
emploved a specific behavior with a particular child was aividea 
^v zne tozal n^jumber of interactions the teacher had with the 
child in queSwion. 

After completion of the 45-minute simulation experience, 
teachers were asked "o complete a questionnaire evaluating each 
szudent in their simulated class. This data afforded information 
c^krerning zhe imcacr of che simulacicn on teacher percepcions. 
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RESULTS 

The results presented in this pacer addressed three a,reas : 
These were 1) stability of teacher behaviors within the simulation; 
2) differences in teacners* use of .positive affect as a consequence;" 
and 3) global teacher changes throughout the simulation. Additional 
results concerning other teacher overt behavior (behavioral data) 
and cerceoticns (cruestionnaire data) will be presented in future 
publications. 

Stability Within Simulation 
i * — ■ ' - -I ... 

In order to assess. stabiliti> of individual teachers' 
behavior patterns , total frequencies of teachers* use" of antecedent 
and consequating behaviors in each of the cwo phases were subjected 
to correlational analyses. Results indicated extremely stable 
patterns for all of the variables {Table 1) . 

Positive Affect Consequence 

Af^ecr codinc yielded three affect designations: positive 
affecr, neutral affect, and negative affect. Inspection of uhe raw 
daca indicated that negative afxect was an extremely low 
frecuencv occurring event. More typically, teachers employed 
either positive affect, or neutral affecr. For this reason, affect 
was treated as a dichotomous category with behaviors considered to 
represent eitner positive affect or non-positive affect (neutral or 
negative af;fect) . 

The design of the experiment enabled a molecular view of 
teacher behavior by considering the two between subjects variables 
(Training and Eioerience) and the three within-subjects variables 
(Knowledge, Initiative, and Phase). A split-plot factorial ANOVA 
was conducted to examine, in depth, the teachers use of positive 

7 
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affecc, Propcrtioh scores, as previously described, were used. 
Table 2 presents the average mean proportions for relevant - 
variables, as well as the raw frequencies upon which the proportions 
are based* 

Results indicated a significant knowledge effect (F=i23-66, 
df=l,36, p<.001)- Teachers were far more likely to use positive 
affect in consecuating students ,who responded correctly than in 
consequating students who responded incorrectly, A significant 
initiative effect was also found (F==13.72, df=l,36, p<,Ol): 
teachers were .T.ore likely to use positive affect in consequating 

low initiative students than in consequating high initiative students 

•a 

This .-nain effect was mediated by an interaction between Initiative 
and Knowledge {?=6.43, df=l,36, ?<.05). Post-hoc analysis 
indicated that wjiile initiative had no bearing on positive affect 
in low knowledge students, it considerably altered the proportions 
of cositive affect given to high knowledge students. Among high > .. 
knowledge- children, the low initiacive child was more likely to 
receive posicive affect than was the high initiatij/e child. 
>!e'uman-Keul3 analysis revealed a value of 4.4 for this contrast, 
■ beyond the critical va^lue for a .01 level of significance. 
No other, significant main or interaction effects Vere fpund. 
Global Changes Xithin Simulation 
vvhile the stability correlation coefficients indicated '-^^t 
teachers as a group were extremely consistent in their use of 
particular behaviors, t-tests applied to Phrarse I and Phase ZZ 
dependent measures revealed global group trends across' the phases. 
Scecificailv, in Phase 2, teachers were less likely to engage in 

\ 
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in interactions which were directed ^at class volunteers (t=2.60, 
df=39, o< ,05) , and were raore likely to employ general class 
directed instruction (t=2.38, df=39 , .05). In a similar vein, 
teachars increased their use of instruction as a consequence in 
Phase 2 (t=2.36, df=39, ?<.05).' Collectively these results 
indicated a general trend :for teachers, as a<. group,' to become 
T.ore directive in their teaching over the course of the simulation 

experience. f ' 

DISCUSSION 

The major question in the present investigation concerned 
whether s^Lmulated students' behavioral definitions influenced 
subsequent teacher behaviors. Before addressing the issue of 
teachers variations in their behavior, however, it was essential 
to demonstrate that individual teaching patterns were stable 
over time. Results from the correlational analysis of Phase 1 
and Phase 2 behaviors i.-ldicated teacher patterns to be quite 
consistent. Individual teachers' relative standing to other teachers, 
in terms of usage of targeted behaviors, re.mained essentially un- 
changed across the two phases. 

The effect of students' behavioral definitions upon teachers' 
use of positive affect was directly examined. Results indicated 
that high knowledge students received more positive affect as a 
consequence than did their low knowledge classmates. Such a 
tende.ncy for high knowledge children to receive more positive affect 
from teachers has been consistently reported by natural obser\'ation 
studies ;3rcphy, 1931; Good S Brophy, 1973). Interestingly, 
although teachers .n the si.tiulation tended to give more positive 
Q ^s-^^- overall to hi-h kncwledce students, they apeared to rew^r4 the 
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"unassumincy quiet:" high kr.owlsdce students relatively -ore than 
the high knowledge students who persisted in volunteering 
questions and answers. Several possible interpretations suggest 
themselves. It may be that teachers felt more in control of the 
low initiative-high knowledge children, and thus rewarded then 
proportionately more (Cooper , 1-977; Cooper, Kinkely, S Good, 1980). 
i^-tiong si:uilar lines, it may be that teachers wished .to encourage 
these unassuming high knowledge' students to participate more actively 
Further research into the basis of this teacher behavior is indicated 

As a group, teachers de.monstrated changes in behavior over 
time. The pattern of these global changes indicated a move 
toward relatively greater emphasis upon instruction and teacher- 
determination of targeted students. This pattern suggested that, 
as a group, teachers became more directive with exposure to 
the simulation. Moreover the directiveness appeared to mirror 
the simuiat:ion variables: As teachers became more aware of" the 
knowledge limitation of students ii. their class, they employed 
more direct instruction; as teachers became more aware of the 
different levels of initiative in students in their class, they 
allowed fewer interactions with relied upon volunteers. 

These results indicate tha.: the simulation impacts teacher 
behavior in a logical and predictable fashion. These results, 
as well as others currently under analysis argue the benefits or 
computers as laboratory apparatus. Computer simulation holds 
premise of becoming a very powerful cool for the study of behavior. 
It combines -he best of che cwc existi.ng methods of researching 
behavior: the lab analogue experi.menr which permits the 

) 
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• experinienter to arrif icially control specific variables, but 
suffered probieir.s of ecological validity, and behavioral observa- 
tion which enjoys the richness and authenticity affored by non-- 
intrusive observation, but is beset with difficulty in 'controlling 
extraneous variables . 

A major criuicism that can be expected of any computer 
sirtula-ion is -hat it is not "reai'V. An appropriate response to 

' chis is that it inay not be necessary or desirable to duplicate 
a toral reality in order to yield valid inforn\ation about "real" 
variables. On the contrary, the opportunity provided by the 
siniuiation to experir^en tally control student behaviors while 
allowing reachers no perform the actual behaviors used in teaching, 
is an outstanding ad^^'antage. 
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Table 1 

Holuivior; L'aUoriiiJ Acnosi; IMuiset; of S i miil at i on 



I'hatJu 3 
Avoiiiyc Cycle 



Vai i al> 1 1' ' .. 

Ant t:x.«.;<.lt liLij 

t'yolu clicucled Loward: 

Toa<*!u;i ■ sijcci f' i ed 
flu Id 

Vo I luit ijoi --uijoc i £xod 
t.-hihl 

C I cist; (no cli i 1 d 
«;,|)ui" i I i fd) 



b'rotjucjicy 



31- 60 



12.00 



6.7r) 



Avi^rcicje Cycle 



32.70 



10.30 



8.27 



CorrolaLi.on ol: 
Phase 1 and 



73** 



.81** 



. 72 



A k 



'L'-Tesi t f o I- l).i f: f e j;cnco 
Phase ] vs.. Phaae 2 



-.60 



2. 60* 



-2. 38* 



C*(MiSt.-'ijncMK:<; 
1 w.jl I ui l i on 
I'ot. i I i At' Tec:! 
Fet:dl)cick 

'J'olvil (!ycle COMi^t 



12. 65 
16.08 
16.08 
50.4 



1'1.4 0 
.15.03 
3 7.13 



.73** 
.63** 
.63** 
.75** 



•2.36* 
3 . 00 
-.84 
-.78 



*[) < . O'l 

**[;<. OU I 



Table 2 

Suiwnary of Means for Significant Effects — Positive 

■ 

Affect Consequence" 

Knowledge 
Low ."i?^- 



25 



56 



(3.03/12.12) (4.74/8.46) 

Initiative 
, LOW ' High 



44 



. 37 



(3.49/7.93) (4.23/11.57) 
Knowledge by Initiative 



Hich 
.51 

(2.7i/10.42) (4.26/6.93) 



Low 

25 



Hich 
1 5 



. 50 

(3.35/14.57) (5.21/10.42) 



■Peoorted neans are proportions basec _u?on ^^J^^^f^,^;:,^^ 
occu-epce of the -argeted behavior ror a given c.h__c -i---ed 
b5 -"e --o-al n'-iPier of incer^cricns for a given cnilc. ?.a./ 
frequencies are reported in parentheses. 
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